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The case of Open Source Software
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Coordination and lean
What they mean to me:
–
 
Lean as being effective, efficient, minimal waste
–
 
Coordination as being effective in managing 
interactions in complex environments
Can we get efficient coordination?
-
 
In high complexity environments?
Product development is the study context




Coordination is consistently cited as one of the 
most important factors of competitive advantage
•
 
















"The primary task of management is to get people to 
work together in a systematic way”
Christensen et al, (2006), The Tools of Cooperation and Change.
Harvard Business Review
















































thought that assembly workers could probably 
do most of the functions of the specialists and do 
them much better because of their direct 
acquaintance with conditions on the line.”
Womack, Jones, and Roos, (1990)
The Machine That Changed The World









a single developer who never has to stop to 
communicate with a colleague.
•
 
This approach streamlines everything, and it also provides 
insurance that the project will retain “conceptual 
integrity”.
Rosenberg, (2007), Dreaming in Code.
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Where to focus?
“I also believed there was a
 
certain critical complexity 






style of development came as a surprise. 
(…)The fact that this bazaar style seemed to work, and 
work well, came as a distinct shock.”
Eric Raymond, (1999) The Cathedral and the Bazaar
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Where to focus?
But, as Galileo is said to have murmured after officially 
recanting his statement that the earth moves around the 
sun: 
“And yet it moves!”
What is going on here?”
von Krogh and von Hippel
 
(2006) 
The Promise of Research on Open Source Software
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Driving Hypothesis
Individuals in a collaborative environment and 
behaving autonomously are able to efficiently
 solve complex problems
In other words: 
Coordination is possible without heavy 
supervisory and overhead methods.
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Connections in a complex project will happen 
•
 







Multiple concurrent engineering sessions
•
 
No barriers to communication in each session
–
 
Sessions have different objectives and different 
function areas are selected and staffed
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Data for real projects provided by Mark Avnet
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Data for real projects provided by Mark Avnet




Hx: Different levels of product complexity require different patterns 
of people communication. Number, focus and attention span vary.
•
 
Hx: Level of oversight by a person is extremely limited (they only
 
see 
what they do) when compared to the whole system.
•
 
Hx: People's attention (as verified by their footprint) varies through 
time. Once something is done, they move on and do not return to it.
•
 




Hx: System critical components are verified by several people at 
different times.




Product complexity, component interaction and specialty interaction 
is context specific and varies across industries
•
 










This allows us to study the same problem in different industries
 
and 
try to understand and generalize
•
 
But to understand different behaviors, a lot of very detailed data





Focus on one area: software
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Why software? Fits the topic
•
 
Software code is also made of a set of logical interactions:
–
 
procedures, functions, variables and objects
•
 
Complex software is developed collaboratively by teams. 
–
 
Each member works on a sub-part of the system that interacts 
–
 
Members often work on code written by others
–
 
Teams can typically be geographically dispersed
•
 
Software is key part in almost
 
all modern complex products
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Why software? Good data for research
•
 




Fine grained information 
–
 
Complete information. Long history on past projects is available
–
 
Uniform data over time
–
 
Even small projects generate large volumes of changes making it possible to detect 
even small effects statistically
•
 
The data collection is nonintrusive / non-disturbing
–
 
doesn’t require resources from project to help with the data collection
•
 
The data collection is cheap
–
 
no impact on the project as this data collection is already performed
Adapted from (Mockus, Weiss et al. 2003)
•
 
Data is ripe for processing
–
 
Using computer to process and analyze a lot of information
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Why software? Even better data
•
 
The information-based nature of software products brings another 
benefit in that we can track the evolution of a design over time. (…) 
For a researcher, this presents an opportunity to follow the “living 
history”
 
of a design, a technique that is typically not possible for 
physical products.
Exploring the Structure of Complex Software Designs: An Empirical Study of Open Source and 
Proprietary Code (MacCormack, Rusnack, Baldwin 2005)
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Coordination in software projects
–
 
Measures of software complexity
–
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Software Data. What it looks like
•
 








Date: 7:11:38 PM, Tuesday, February 01, 2005
Message:
Added a dialog to prompt the user for new webdav
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Open source software projects are based on voluntary contributions and 
involve only very light coordination
 







Open-Source Software Development and Distributed Innovation 
•
 
“What is perhaps most surprising about the process is that it lacks many of 
the traditional mechanisms used to coordinate
 
software development, such 
as plans, system-level design, schedules, and defined processes.”
Mockus, Fielding et al. (2002)
 
Two Case Studies of OSS Development: Apache and Mozilla
•
 







Why Not Improve Coordination in Distributed Software Development
 
by Stealing Good Ideas from Open Source? 








Time to gain access to projects is cut to almost zero 
–
 
Data is available online
–
 
No need to travel
–
 
No need to navigate NDAs
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Rewriting our Hypotheses and questions
•
 
Hx: Different levels of product complexity require different patterns of 
people behavior. Number, focus and attention span vary.
•
 




Hx: Does people's attention (as verified by their footprint) varies through 
time. Do they come back to their older files while editing new ones?
•
 
Hx: How well does the ensemble of perspectives cover the whole code?
•
 




Hx: Most time is spent on the boundary components than on independent 
components.
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Chandler PIM 44 Yes 5374 1195429 2560 14835 Yes 12427 Yes 10405 Can get
Audacity Audio editing Can get No
Apache Web Server 95 Yes 8645 1382475 694 18020
Wireshark 40 Yes 12560 5800442 7374 26421 Can get
MythTV Media center 41 Yes 20792 3941132 18091 17221 Can get
Rsync Backup Yes 382 73392 218 Can get Can get
Git Repository mgmt Yes 1796 322768 1042 Can get
Android Mobile OS Very big
GNUmeric Spreadsheet 217 Yes 6583 4818253 2366 15827
Gimp Image processing 260 Yes 14455 6648419 7610 24772
Juice Podcast No code
Songbird 30 Yes 14433 1924184 1626 7954
825 859 records in database so far
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Bug duration, origin, severity
•
 
Analysis of product, team
–
 
Overlap in communication and objects




Scale of review and rework
–
 












Who worked on whose files
•
 
Evolution of personal footprint
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Histogram of number of edits on a file
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System visibility
How much do they work on?
Top ten developers and average on each project
Chandler Apache Gimp Gnumeric MythTV Wireshark Songbird
36% 67% 61% 71% 35% 44% 39%
32% 35% 57% 29% 15% 36% 25%
29% 22% 31% 14% 15% 34% 23%
24% 21% 18% 13% 14% 32% 22%
14% 21% 8% 12% 13% 25% 20%
12% 20% 8% 10% 12% 24% 13%
5% 14% 7% 9% 10% 23% 12%
3% 13% 7% 8% 10% 13% 8%
3% 12% 7% 7% 9% 12% 6%
3% 12% 5% 7% 8% 12% 4%
4.0% 4.6% 1.0% 1.2% 4.7% 8.1% 6.5%
% of files in the project that have at least one edit by the member
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System overlap
32 21 7 8 12 14 15 35 13 11 3 20 18 5 2 26 23 37 40 4 22 10 6 27 29 9 36 16 34 33 24 39 17 19 41 25 28 30 31 44 38 42 43 1
"": 32 6 3076 1837 3767 1449 1631 670 6061 412 84 87 130 170 204 93 86 79 95 69 405 51 43 36 107 10 7 4 8 4 11 22 0 7 0 6 30 10 4 12 0 0 0 0 0
 davids: 21 0 8839 16 1566 24 285 2 0 5 4 6 10 2 0 2 5 12 0 0 3 4 0 5 0 2 1 0 4 0 11 0 0 0 0 0 1 0 1 0 0 0 0 0 0
 vajda: 7 0 19 7686 329 325 340 243 25 96 106 86 46 100 74 111 18 29 50 12 2 62 35 15 0 2 18 2 6 3 0 0 2 3 7 2 0 0 0 0 0 2 0 0 0
 bear: 8 0 2412 230 1359 174 937 44 0 37 48 33 25 15 1 36 33 1 0 0 82 2 38 15 4 2 24 0 3 0 0 3 0 0 8 0 0 0 0 0 0 0 0 0 0
 eikki: 12 0 2511 297 199 1114 101 139 41 96 31 44 15 49 12 41 13 8 2 0 2 20 23 7 0 0 4 2 5 0 16 1 0 2 1 0 0 0 0 0 0 0 0 0 0
 john: 14 0 90 304 926 112 1715 219 5 74 167 103 106 48 147 66 108 186 30 17 19 17 26 30 1 7 17 7 11 6 0 0 1 2 1 2 0 0 0 0 0 0 0 0 0
 morgen: 15 2 4 309 80 197 224 2561 32 139 102 125 73 151 52 76 85 63 22 12 5 19 8 11 3 12 3 8 4 22 2 0 2 1 1 1 0 0 1 0 4 0 1 0 0
 markie: 35 0 309 56 259 3096 7 29 286 0 1 0 0 0 0 0 1 0 0 0 0 3 0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 1 0 0 0
 bkirsch: 13 0 5 166 94 83 147 130 7 675 43 37 35 44 6 53 29 3 0 0 21 5 4 5 0 2 1 0 3 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
 stearns: 11 0 6 125 28 43 171 114 0 38 438 55 56 31 6 112 38 14 0 0 1 4 4 34 1 3 3 0 2 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0
 jeffrey: 3 0 2 93 35 44 90 127 0 44 66 595 57 19 3 89 5 4 0 0 8 3 4 9 0 2 8 0 6 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0
 alecf: 20 0 10 60 42 7 143 47 0 33 63 65 569 42 4 36 19 9 0 0 0 12 2 1 2 11 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
 pje: 18 0 2 94 36 29 34 166 0 44 39 17 20 495 6 29 21 4 0 0 0 9 1 2 1 5 0 0 1 0 0 1 0 0 0 0 0 1 2 0 0 0 0 0 0
 capps: 5 0 0 87 12 26 70 92 0 6 3 9 11 14 507 2 9 29 49 16 0 0 2 1 0 0 0 6 0 1 0 0 19 0 0 0 1 0 0 0 0 0 0 0 0
 grant: 2 0 1 116 20 44 65 81 0 60 89 99 36 31 2 234 6 2 0 0 6 2 5 9 0 1 6 0 7 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0
 donn: 26 0 3 46 24 21 98 77 1 34 44 6 31 19 7 9 338 45 6 0 0 7 5 0 16 4 0 0 0 4 0 10 0 0 0 0 0 3 0 0 0 0 0 0 0
 jed: 23 0 12 20 8 12 199 71 0 7 20 5 10 3 32 3 32 308 11 33 2 1 0 0 0 5 0 2 0 3 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0
 pavlov: 37 0 0 58 4 6 29 35 0 4 0 0 3 1 49 0 4 12 292 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 andy: 40 0 0 28 0 0 17 34 0 0 0 0 0 0 20 0 0 28 17 255 0 0 0 0 0 0 0 4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0
 mimi: 4 0 4 5 224 2 17 5 0 0 14 4 1 0 1 6 0 0 0 0 100 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 wl: 22 0 2 71 7 6 23 28 1 11 11 4 11 14 4 1 4 1 0 0 0 112 1 2 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
 dan: 10 0 0 39 31 34 29 11 0 4 3 6 2 0 1 4 0 0 0 0 0 1 135 2 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0
 ae: 6 0 2 12 20 12 27 5 0 3 28 7 9 0 2 16 0 0 0 0 1 0 1 91 0 0 5 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 livier: 27 0 0 0 2 1 1 2 0 3 0 0 0 4 0 0 23 0 0 0 0 0 0 0 119 0 0 0 0 0 0 8 0 0 0 0 0 3 1 0 0 0 0 0 0
 brendano: 29 0 3 1 2 0 5 10 0 0 4 3 15 7 1 1 4 4 0 0 0 0 0 0 0 78 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
 bind: 9 0 0 17 10 6 20 2 0 0 6 5 0 1 2 1 0 0 0 0 1 0 0 1 0 0 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 ducky: 36 1 0 0 1 1 2 7 0 0 0 0 0 0 9 0 0 5 4 1 0 0 0 0 0 0 0 17 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0
 pbossut: 16 0 2 3 2 5 8 4 0 1 3 6 1 2 0 1 1 0 0 0 1 0 0 1 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 lisa: 34 0 0 4 0 3 8 10 0 2 0 0 0 1 1 0 7 2 2 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 bin: 33 0 15 0 11 1 1 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 aparna: 24 0 0 0 1 2 5 0 0 1 0 0 1 0 0 0 6 0 0 0 0 0 1 0 13 0 0 0 0 0 0 7 0 1 0 0 0 0 0 0 0 0 0 0 0
 skinner: 39} 0 0 4 0 0 0 0 0 0 0 4 0 0 14 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
 mikeal: 17 0 0 8 0 1 3 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 5 0 0 0 0 0 1 0 0 1 0 6 0 0 0 0 0 0 0 0 0 0 0
 mmmm: 19 0 0 4 6 2 2 2 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0
 chao: 41 0 0 5 0 0 0 0 0 0 0 0 0 0 7 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 11 0 0 0 0 0 0 0 0 0
{sheila: 25 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0
 anthony: 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0
 arel: 30 0 1 0 1 0 0 0 0 0 2 0 1 0 0 2 1 0 0 0 0 0 0 0 1 4 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0
 chaolam: 31 0 0 0 0 0 1 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 atotic: 44 0 0 1 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0
 jbotz: 38 0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0
 michael: 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
 ys: 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 jared: 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chandler: 43 developers
Who worked on whose files (1st order)
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System overlap
3 9 71 31 16 39 95 29 6 60 47 55 4 19 73 15 43 65 7 46 20 18 8 41 17 53 61 34 2 52 42 84 83 76 67 30 49 11 59 77 28 63 54 58 12 68 72 1 82 69 35 5 23 78 81 33 37 90 44 50 38 24 26 36 27 89 48 56 # 64 62 66 70 79 92 51 45 74 22 25 94 14 # # 57 # 10 # # # 40 # 21 13 32
nd:3 3 11900 253 1 192 574 211 0 601 248 425 368 20 446 141 0 180 650 12 113 3 420 54 44 149 20 90 20 22 41 12 204 0 0 0 0 11 3 28 3 0 16 181 1 21 11 0 0 30 0 0 9 1 61 0 0 6 41 0 10 13 0 5 16 9 7 0 2 7 0 6 8 9 0 0 0 9 0 0 0 6 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
wrowe:9 9 322 3292 256 262 107 40 0 115 41 1 14 129 1 24 113 52 0 12 85 76 5 14 14 3 18 45 62 14 10 56 0 11 0 6 17 25 20 6 15 0 11 0 22 11 12 12 0 0 0 6 3 2 0 7 9 1 1 0 18 9 0 2 3 2 14 0 16 1 0 0 1 0 1 0 0 1 0 0 15 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
bb:71 71 59 280 1440 384 198 19 0 51 26 0 0 128 0 15 162 9 0 15 0 142 0 3 0 0 8 25 46 43 0 19 0 64 39 1 15 42 53 0 67 0 0 0 45 3 14 7 1 0 24 0 0 0 0 24 13 0 0 0 8 1 7 0 0 1 0 0 0 0 0 0 0 0 2 11 0 0 2 0 0 0 0 0 0 0 0 3 0 0 1 0 0 0 0 0 0
awick:31 31 251 289 345 788 75 39 0 88 53 27 11 89 2 30 77 35 0 16 18 38 4 5 19 4 27 40 64 13 11 40 0 5 4 0 53 48 27 6 22 0 11 0 17 17 28 15 0 0 7 3 0 4 0 5 14 1 0 0 11 7 2 2 0 1 3 0 2 2 0 0 3 3 0 0 0 5 1 0 0 0 0 0 0 2 1 0 0 0 1 0 0 0 0 0 0
fielding:16 16 778 213 261 125 266 41 0 21 101 0 2 62 14 15 39 18 1 10 24 63 30 23 25 15 18 5 28 18 32 4 5 3 6 7 6 7 9 39 15 4 8 0 12 17 11 7 5 2 3 3 6 5 0 1 6 0 6 3 10 2 4 2 5 7 8 1 2 1 0 0 0 0 10 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0
slive:39 39 411 45 19 28 10 1136 0 80 8 157 31 2 5 13 0 8 20 8 10 0 9 188 5 100 4 4 9 15 4 7 2 0 0 0 14 3 0 1 2 0 1 3 1 1 0 0 0 1 0 7 0 0 3 3 5 11 5 0 0 5 0 1 6 43 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 5 0 0 0 0 4 0 0 0 0 0 0 0
'':95 95 1279 276 172 25 349 287 1 90 69 210 129 91 170 202 1 26 60 23 144 35 15 60 2 61 64 126 3 151 65 11 2 30 91 50 0 2 37 1 21 58 12 34 36 10 0 3 1 41 28 119 13 1 16 6 16 3 7 4 1 3 7 28 16 0 14 3 5 0 6 5 0 1 1 0 0 1 0 1 0 0 16 11 1 1 1 1 0 1 0 0 0 0 0 0 0
jerenkrantz:29 29 339 91 44 112 27 109 0 485 98 11 149 19 0 37 5 75 4 4 39 4 0 20 10 5 9 33 38 12 11 95 3 0 0 0 33 16 2 0 2 0 5 0 5 20 3 2 0 0 0 3 1 1 1 0 0 2 5 0 3 13 1 1 0 0 0 0 0 14 0 3 2 2 1 0 0 2 2 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0
jim:6 6 117 54 22 40 22 8 0 21 439 0 153 0 56 19 0 42 4 10 31 3 51 5 69 8 22 3 11 10 39 2 144 2 4 3 6 1 0 18 2 3 7 0 1 9 1 0 3 22 2 1 2 6 1 0 0 0 6 0 0 2 5 9 10 1 2 1 3 0 0 0 0 2 2 0 0 1 1 0 1 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0
yoshiki:60 60 560 5 0 24 1 93 0 33 3 522 1 1 4 0 0 0 45 2 3 0 2 28 0 70 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0 0 1 0 0 0 0 0 3 0 0 0 1 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
colm:47 47 338 16 0 10 510 6 0 23 21 0 174 0 23 3 0 20 0 0 8 0 0 16 17 1 1 1 0 1 12 7 13 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 6 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
stoddard:55 55 41 149 148 119 31 55 0 25 10 1 0 477 0 3 11 2 1 5 1 25 0 2 0 2 6 16 26 14 0 17 0 10 4 1 10 10 1 0 10 0 1 0 4 3 10 1 1 0 0 1 0 0 0 3 1 0 0 0 10 0 0 0 0 3 0 0 0 0 0 1 1 2 0 2 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
akashi:4 4 106 0 0 0 1 0 0 0 62 0 0 0 423 0 0 0 0 0 0 0 39 3 36 0 0 0 0 1 5 0 0 0 0 0 0 0 0 30 0 0 0 0 0 0 1 0 0 70 0 0 0 6 35 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 8 0 0 0 0 2 0 0 0 0 0 0 0 0
bnicholes:19 19 206 30 4 29 13 11 0 31 8 0 27 4 0 566 1 23 0 0 14 0 2 1 8 1 15 6 9 4 7 6 0 0 0 0 7 1 0 4 1 0 1 1 1 9 0 0 0 0 0 0 60 3 0 1 0 0 1 0 2 0 0 0 0 0 3 0 1 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
dougm:73 73 8 168 79 52 59 1 0 17 1 0 0 32 0 1 429 1 0 3 0 47 0 0 0 0 7 2 18 3 0 5 0 4 0 1 6 3 1 0 4 0 0 0 5 2 2 1 0 0 0 0 0 0 0 3 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
jorton:15 15 148 30 0 28 17 8 0 40 46 0 40 4 0 19 0 348 1 0 38 0 4 1 19 2 8 4 3 16 9 9 1 0 0 0 0 3 0 8 0 0 8 0 6 3 3 0 0 0 0 0 5 1 0 0 0 0 0 0 7 0 0 1 0 0 5 0 3 0 0 1 2 3 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
kess:43 43 563 4 0 1 12 19 0 78 12 11 12 1 3 0 0 1 117 0 20 0 10 11 0 45 0 0 0 3 1 0 1 0 0 0 0 0 0 0 0 0 0 12 0 0 1 0 0 0 0 0 0 0 9 0 0 0 3 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
coar:65 65 12 7 23 18 17 44 0 6 4 2 0 11 0 1 0 0 0 468 0 3 0 17 0 1 1 3 0 21 0 3 0 2 50 29 3 1 1 0 0 23 0 0 0 0 1 0 39 0 1 17 0 0 0 3 8 0 0 28 1 1 1 0 0 3 0 4 0 0 1 0 1 0 0 0 8 0 1 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0
pquerna:7 7 77 26 0 13 0 10 0 30 25 1 37 2 5 13 0 33 12 0 265 0 0 5 25 0 10 0 0 1 17 4 0 0 0 0 0 8 0 9 0 0 4 3 0 1 2 0 0 0 0 0 3 5 10 0 0 0 1 0 1 3 5 5 0 0 1 0 1 2 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
gstein:46 46 11 80 123 75 67 3 0 10 1 0 0 15 0 0 37 1 0 3 0 299 0 0 0 1 0 2 5 5 1 3 0 2 2 1 1 3 10 0 4 0 0 0 4 2 2 8 1 0 5 0 0 0 0 3 3 0 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0
noodl:20 20 196 11 0 0 0 13 0 0 51 0 0 0 159 0 0 1 0 0 0 0 116 5 31 7 9 0 0 0 4 0 23 0 0 0 0 0 0 14 0 0 1 0 0 0 2 0 0 20 0 0 0 9 0 0 0 0 12 0 0 0 0 0 8 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
bowen:18 18 120 18 4 9 35 174 0 25 8 30 9 0 4 5 0 3 16 2 2 0 7 195 2 21 1 0 4 6 2 4 4 0 0 0 1 1 0 1 0 2 0 0 2 1 0 0 0 0 0 1 0 3 0 0 0 2 0 0 0 3 0 0 2 7 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
pluem:8 8 18 19 0 22 17 1 0 6 89 0 24 0 55 2 0 16 3 0 26 0 11 4 233 1 19 6 0 2 31 1 7 0 0 0 0 3 0 18 0 0 6 0 0 0 5 0 0 7 0 0 3 16 0 0 0 0 0 0 0 0 3 6 0 0 6 0 4 0 0 0 0 0 0 0 0 0 2 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
erikabele:41 41 266 2 0 2 4 37 0 3 5 32 0 0 21 1 0 3 10 0 0 0 6 3 0 123 1 1 1 0 1 5 9 0 0 0 0 0 0 1 0 0 0 0 0 2 0 0 0 1 0 0 0 0 0 0 0 76 2 0 1 2 20 0 0 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
minfrin:17 17 19 26 12 29 7 0 0 7 7 0 1 3 18 31 5 7 0 0 17 0 12 3 38 1 317 1 3 8 8 7 1 0 0 0 1 1 0 9 2 0 6 0 0 0 2 8 0 0 0 0 2 3 0 9 0 0 1 0 1 0 0 0 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
brianp:53 53 66 28 5 59 4 8 0 33 12 0 3 13 0 4 0 5 0 1 0 4 0 2 4 1 4 167 18 2 0 15 0 0 0 0 13 2 0 0 2 0 2 0 1 12 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
jwoolley:61 61 37 68 48 61 11 9 0 49 7 3 0 24 0 7 18 6 0 1 1 2 0 6 0 4 3 18 109 0 0 7 0 0 0 1 12 6 0 0 1 0 0 0 2 6 5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
martin:34 34 150 13 45 10 4 31 0 9 12 3 7 13 2 2 3 15 0 35 7 9 0 5 0 2 4 2 4 78 2 10 0 7 5 5 3 1 1 0 2 3 1 0 1 1 1 1 6 0 2 2 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
niq:2 2 60 10 0 4 12 0 0 0 34 1 24 0 6 3 0 10 0 0 20 0 4 0 61 1 12 0 0 6 180 3 1 0 0 0 0 1 0 18 0 0 4 0 0 0 1 0 0 0 0 0 4 6 0 0 0 0 0 0 0 1 1 1 1 0 2 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
ianh:52 52 23 39 17 21 19 9 0 13 8 2 83 25 0 4 9 6 0 2 0 5 0 1 2 4 5 18 17 7 4 98 0 0 0 0 15 6 0 0 0 0 2 0 2 5 4 12 0 0 0 1 0 0 0 2 0 1 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
noirin:42 42 47 10 0 3 139 6 0 0 8 0 14 0 37 1 0 1 2 0 0 0 20 21 19 8 0 0 0 0 1 1 4 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 7 0 0 0 3 0 0 0 0 2 0 0 0 0 0 8 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
manoj:84 84 0 3 91 8 7 1 0 0 0 0 0 16 0 0 1 0 0 2 0 7 0 1 0 0 0 0 0 3 0 0 0 179 7 4 0 0 9 0 13 0 0 0 9 0 0 0 0 0 13 0 0 0 0 0 4 0 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
dgaudet:83 83 22 4 44 4 11 4 0 2 12 0 0 5 0 0 2 3 0 60 0 9 0 0 0 0 0 0 0 1 0 0 0 16 78 4 0 0 8 0 5 7 0 0 2 0 0 0 16 0 3 0 0 0 0 1 2 0 0 6 0 0 1 0 0 0 0 0 0 0 5 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
se:76 76 6 23 10 2 8 10 0 0 3 0 0 2 0 0 3 0 0 18 0 0 0 3 0 0 0 0 2 9 0 0 0 4 3 220 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0 2 0 0 5 0 0 1 0 0 0 0 2 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
aaron:67 67 6 17 13 35 16 22 0 38 3 0 0 12 0 3 7 0 1 4 0 0 0 0 0 0 4 16 8 2 0 10 0 0 0 0 76 10 0 0 3 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
gregames:30 30 10 25 29 39 8 2 0 17 2 0 3 13 0 1 7 2 0 3 6 4 0 0 6 0 0 11 5 3 5 5 0 0 0 0 6 84 0 0 0 0 0 0 1 2 5 0 3 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ben:49 49 6 28 48 27 7 0 0 1 2 0 0 4 0 0 17 2 0 3 0 8 0 0 4 0 0 0 1 1 0 0 0 13 4 0 0 0 99 0 4 0 0 0 1 0 1 2 4 0 2 0 0 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
chrisd:11 11 21 13 0 15 2 4 0 0 11 0 0 0 18 2 0 3 0 0 9 0 12 4 16 0 5 0 0 1 7 0 1 0 0 0 0 0 0 77 0 0 0 0 0 0 0 0 0 2 0 0 2 5 2 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0
bjh:59 59 13 15 77 23 21 0 0 5 0 0 0 7 0 0 3 2 0 2 2 3 0 2 0 0 1 2 1 1 0 0 0 10 1 0 2 0 4 0 51 0 0 0 4 0 2 8 1 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
brian:77 77 8 1 0 0 6 3 0 0 3 0 0 0 0 0 0 0 0 38 0 0 0 1 0 0 0 0 0 2 0 0 0 0 14 7 0 0 1 0 0 107 0 0 0 0 0 0 17 0 0 0 0 0 0 3 2 0 0 10 0 0 0 0 0 0 0 21 0 0 5 0 0 0 0 0 10 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
mturk:28 28 27 20 0 4 0 1 0 2 14 2 0 0 0 0 0 13 0 0 3 0 1 0 5 0 1 0 0 0 9 1 0 0 0 0 0 0 0 0 0 0 144 0 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
maczniak:63 63 237 0 0 0 0 0 0 0 0 6 0 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
dreid:54 54 4 16 63 25 15 8 0 2 2 0 1 3 0 0 7 5 0 1 0 6 0 0 0 1 0 2 1 3 0 0 0 6 1 0 3 0 1 0 6 0 0 0 60 1 0 1 0 0 2 0 0 0 0 0 4 0 0 0 1 0 0 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
striker:58 58 26 18 5 18 6 2 0 18 9 0 0 4 0 11 1 4 0 0 8 2 0 0 0 0 0 8 6 0 2 2 0 0 0 0 0 1 0 0 0 0 2 0 0 45 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ederpj:12 12 21 10 15 28 3 0 0 5 2 0 0 7 0 2 2 2 1 0 0 0 0 0 5 0 1 6 8 1 1 2 0 0 0 0 0 3 0 0 0 0 0 0 0 3 42 1 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
likowski:68 68 4 14 5 14 8 0 0 5 0 0 0 3 0 0 2 1 0 0 0 4 0 0 0 0 6 1 1 1 0 14 0 0 0 0 2 0 1 0 5 0 0 0 1 0 0 63 1 0 0 0 0 0 0 8 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
marc:72 72 0 1 1 4 1 1 0 0 4 0 0 0 0 0 0 0 0 78 0 0 0 1 0 0 0 0 0 5 0 0 0 2 9 0 0 0 1 0 1 7 0 0 1 0 0 1 32 0 0 1 0 0 0 1 0 0 0 4 0 0 2 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
nilgun:1 1 14 0 0 0 0 0 0 0 5 0 0 0 32 0 0 0 0 0 0 0 20 0 9 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 10 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
sascha:82 82 2 4 42 7 6 0 0 0 2 0 0 1 0 0 0 1 0 2 0 6 0 0 0 0 0 0 0 0 0 0 0 11 11 0 0 0 2 0 5 0 0 0 5 0 0 1 0 0 45 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lars:69 69 1 7 1 3 2 19 0 2 0 0 0 4 0 1 0 0 0 6 0 1 0 1 0 0 0 1 0 2 0 2 0 1 2 3 5 0 0 0 0 0 0 0 0 0 0 0 2 0 0 28 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
fuankg:35 35 3 5 0 0 0 0 0 0 2 0 0 0 8 9 0 7 0 0 1 0 1 0 2 0 5 0 0 0 1 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 1 0 0 0 0 0 53 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
covener:5 5 8 2 0 2 1 0 0 0 7 0 0 0 1 1 0 2 0 0 9 0 3 1 9 1 0 0 0 0 7 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 6 0 0 0 0 0 1 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
kawai:23 23 70 0 0 0 0 2 0 2 1 1 17 0 4 0 0 0 4 0 3 0 5 0 3 0 0 0 0 0 2 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
chuck:78 78 1 6 23 4 2 0 0 0 0 0 0 0 0 0 5 0 0 4 0 1 0 0 0 0 12 0 0 0 0 2 0 0 1 0 0 1 0 0 1 1 0 0 0 0 0 14 4 0 0 0 0 0 0 44 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
fanf:81 81 0 7 17 12 2 17 0 1 0 0 0 2 0 0 6 0 0 8 0 4 0 8 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0 25 0 0 0 0 0 4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
dpejesh:33 33 19 0 0 0 0 79 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
jsl:37 37 32 2 0 0 0 6 0 3 0 0 2 0 12 0 0 0 0 0 3 0 10 4 0 10 0 0 1 0 0 0 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
pcs:90 90 0 0 0 0 2 3 0 0 3 0 0 2 0 0 0 0 0 16 0 0 0 0 0 0 0 0 0 2 0 0 0 0 8 6 0 0 2 0 0 9 0 0 0 0 0 0 8 0 0 4 0 0 0 2 0 0 0 24 0 0 0 0 0 0 0 4 0 0 3 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ake:44 44 10 13 15 11 14 0 0 1 1 0 0 19 0 1 2 0 0 0 0 1 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 1 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
wsanchez:50 50 29 7 1 0 1 1 0 6 0 6 1 0 0 0 0 4 2 1 2 2 0 1 0 2 0 0 1 1 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
dirkx:38 38 0 3 3 4 3 11 0 0 1 0 0 0 0 0 0 2 0 0 1 0 0 2 6 20 1 1 0 2 1 0 0 3 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
jfclere:24 24 30 1 0 1 0 1 0 4 6 0 1 0 0 0 0 5 0 0 1 0 5 0 2 0 1 0 0 2 7 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
pctony:26 26 9 3 0 1 1 2 0 0 3 0 0 0 23 0 0 0 0 0 1 0 10 0 3 5 3 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 14 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
pepper:36 36 17 6 2 0 5 36 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 10 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
sctemme:27 27 1 10 0 1 4 0 0 0 0 0 0 0 0 4 0 3 1 0 4 0 0 2 1 0 2 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2 0 0 0 0 0 0 0 0 0 0 1 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
andy:89 89 0 0 0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 0 0 0 0 25 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 4 0 2 0 0 0 0 0 17 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
neg:48 48 0 3 0 1 2 0 0 0 1 0 4 0 0 0 0 1 0 0 2 0 0 0 4 0 1 0 0 0 1 0 0 0 0 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
stas:56 56 6 0 0 3 0 2 0 2 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
akosut:93 93 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 1 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 11 0 0 6 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
clar:64 64 11 0 0 0 0 0 0 2 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
geoff:62 62 8 1 0 4 1 0 0 2 0 0 0 1 0 2 0 2 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
madhum:66 66 7 3 0 2 0 0 0 1 1 0 0 2 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
asmus:70 70 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
bhyde:79 79 0 0 6 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 5 0 0 0 1 0 0 0 0 1 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sameer:92 92 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 4 0 0 2 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
mmay:51 51 10 2 0 2 1 0 0 2 0 0 0 1 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
mjc:45 45 0 1 1 5 0 0 0 1 1 0 2 0 0 0 0 1 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
patrikj:74 74 0 0 0 0 0 10 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
donovan:22 22 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
mads:25 25 11 0 0 0 0 2 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
paul:94 94 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
gryzor:14 14 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cholet:80 80 0 1 0 0 0 4 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0
keith:85 85 0 5 0 0 0 1 0 0 0 0 0 3 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
asteinmetz:57 57 0 0 0 0 0 0 0 0 3 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
nald:87 87 0 0 2 1 1 0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
lgentis:10 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0
kevlo:75 75 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ask:86 86 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0
lookit:91 91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
nikke:40 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
idruejo:88 88 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
pgollucci:21 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
jung:13 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
issac:32 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apache: 94 developers
Who worked on whose files (1st order)























































































































































































eikki 0 2519 349 3106 262 509 306 229 187 166 131 123 76 90 83 55 60 22 52 51 40 54 29 7 15 6 11 9 10 25 3 4 5 8 8 1 3
davids 2519 0 2998 2314 348 23 21 11 21 10 13 11 8 11 10 27 9 12 16 11 3 3 26 2 7 5 0 1 0 24 1 1 4 0 1 1 1
bear 349 2998 0 355 1182 494 217 262 236 123 134 108 61 123 95 40 46 280 63 44 15 74 42 6 17 9 2 12 15 12 2 1 6 7 10 1 3
markie 3106 2314 355 0 31 75 50 13 10 9 8 6 4 5 6 5 11 0 2 2 3 2 3 0 1 1 2 0 0 31 2 1 0 0 3 0 1
john 262 348 1182 31 0 454 273 261 238 145 175 132 218 140 118 115 52 78 48 52 54 61 32 51 17 6 16 11 16 5 18 5 4 7 3 7 3
vajda 509 23 494 75 454 0 369 340 282 228 189 162 152 155 126 62 87 20 52 48 95 94 32 32 19 7 19 13 13 2 6 10 5 7 12 5 3
morgen 306 21 217 50 273 369 0 196 177 249 128 114 180 109 99 101 72 20 40 40 66 22 16 47 15 10 22 9 6 5 12 8 3 1 2 4 3
grant 229 11 262 13 261 340 196 0 207 148 152 131 53 123 64 27 36 61 46 54 9 54 25 2 16 6 2 10 13 0 0 2 4 2 15 1 2
bkirsch 187 21 236 10 238 282 177 207 0 145 124 109 58 115 73 34 44 44 34 55 17 30 22 4 15 8 5 6 7 0 1 3 4 4 10 1 1
pje 166 10 123 9 145 228 249 148 145 0 115 75 67 106 80 31 57 11 21 23 25 10 12 2 13 10 16 3 2 0 0 4 3 1 1 0 3
stearns 131 13 134 8 175 189 128 152 124 115 0 95 55 99 78 37 43 38 46 34 13 24 22 4 16 7 11 7 6 0 0 4 4 2 1 1 3
jeffrey 123 11 108 6 132 162 114 131 109 75 95 0 45 70 43 26 25 21 35 40 9 31 19 2 12 6 6 5 8 0 0 8 4 5 5 1 1
capps 76 8 61 4 218 152 180 53 58 67 55 45 0 48 46 99 20 8 17 18 76 9 13 55 15 5 20 6 3 4 24 13 3 1 0 9 0
alecf 90 11 123 5 140 155 109 123 115 106 99 70 48 0 56 34 42 12 32 24 17 11 19 1 17 7 4 5 3 0 0 2 5 1 0 1 0
donn 83 10 95 6 118 126 99 64 73 80 78 43 46 56 0 46 30 8 22 15 19 20 11 3 13 21 13 4 3 1 0 5 4 18 0 1 0
jed 55 27 40 5 115 62 101 27 34 31 37 26 99 34 46 0 11 10 19 13 23 4 14 36 14 5 7 4 1 4 12 5 3 0 1 2 1
wl 60 9 46 11 52 87 72 36 44 57 43 25 20 42 30 11 0 3 13 8 17 7 5 2 6 5 6 4 2 0 1 2 2 1 1 1 1
mimi 22 12 280 0 78 20 20 61 44 11 38 21 8 12 8 10 3 0 8 23 1 1 7 1 3 1 0 2 0 0 0 1 2 0 0 1 0
ae 52 16 63 2 48 52 40 46 34 21 46 35 17 32 22 19 13 8 0 14 4 7 18 1 10 4 0 3 2 0 0 1 4 1 1 1 1
pbossut 51 11 44 2 52 48 40 54 55 23 34 40 18 24 15 13 8 23 14 0 2 9 12 2 5 4 0 8 2 0 0 1 2 0 0 1 0
pavlov 40 3 15 3 54 95 66 9 17 25 13 9 76 17 19 23 17 1 4 2 0 2 3 43 4 3 8 1 0 0 7 5 1 0 0 2 0
dan 54 3 74 2 61 94 22 54 30 10 24 31 9 11 20 4 7 1 7 9 2 0 5 0 3 3 0 1 13 0 0 0 1 3 0 0 0
bind 29 26 42 3 32 32 16 25 22 12 22 19 13 19 11 14 5 7 18 12 3 5 0 1 5 3 1 3 0 0 0 1 4 0 1 1 1
andy 7 2 6 0 51 32 47 2 4 2 4 2 55 1 3 36 2 1 1 2 43 0 1 0 1 1 0 2 0 3 9 2 1 0 0 1 2
brendano 15 7 17 1 17 19 15 16 15 13 16 12 15 17 13 14 6 3 10 5 4 3 5 1 0 3 1 3 1 0 0 1 6 0 1 1 0
livier 6 5 9 1 6 7 10 6 8 10 7 6 5 7 21 5 5 1 4 4 3 3 3 1 3 0 0 2 1 0 0 1 1 17 0 1 0
lisa 11 0 2 2 16 19 22 2 5 16 11 6 20 4 13 7 6 0 0 0 8 0 1 0 1 0 0 1 0 0 0 5 0 0 0 0 0
mmmm 9 1 12 0 11 13 9 10 6 3 7 5 6 5 4 4 4 2 3 8 1 1 3 2 3 2 1 0 1 1 0 1 1 0 0 1 0
mikeal 10 0 15 0 16 13 6 13 7 2 6 8 3 3 3 1 2 0 2 2 0 13 0 0 1 1 0 1 0 0 0 0 0 1 0 0 0
bin 25 24 12 31 5 2 5 0 0 0 0 0 4 0 1 4 0 0 0 0 0 0 0 3 0 0 0 1 0 0 1 0 0 0 0 1 0
ducky 3 1 2 2 18 6 12 0 1 0 0 0 24 0 0 12 1 0 0 0 7 0 0 9 0 0 0 0 0 1 0 1 0 0 0 3 0
skinner 4 1 1 1 5 10 8 2 3 4 4 8 13 2 5 5 2 1 1 1 5 0 1 2 1 1 5 1 0 0 1 0 1 0 0 1 0
arel 5 4 6 0 4 5 3 4 4 3 4 4 3 5 4 3 2 2 4 2 1 1 4 1 6 1 0 1 0 0 0 1 0 0 0 1 0
aparna 8 0 7 0 7 7 1 2 4 1 2 5 1 1 18 0 1 0 1 0 0 3 0 0 0 17 0 0 1 0 0 0 0 0 0 0 0
jared 8 1 10 3 3 12 2 15 10 1 1 5 0 0 0 1 1 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1
chao 1 1 1 0 7 5 4 1 1 0 1 1 9 1 1 2 1 1 1 1 2 0 1 1 1 1 0 1 0 1 3 1 1 0 0 0 0
jbotz 3 1 3 1 3 3 3 2 1 3 3 1 0 0 0 1 1 0 1 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 1 0 0
sheila 0 1 10 0 4 1 0 0 1 0 0 0 1 0 0 0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
anthony 0 0 2 0 0 0 3 0 1 3 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0
chaolam 0 0 4 0 3 0 1 0 1 7 1 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
'' 1 0 1 1 0 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
atotic 1 0 0 1 0 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ys 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
michael 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Who worked on whose files (entire project)
© 2009  Joao Castro, Engineering Systems Division, Massachusetts Institute of Technology
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Analyze problem solving over time and product structure
•
 
Analyze using FCG instead of folder hierarchy for product 
structure
© 2009  Joao Castro, Engineering Systems Division, Massachusetts Institute of Technology
Thank you
